The placenta is the primary site of infection of Chlamydia psittaci and is also intimately involved in the control of parturition. Changes in the pattern of placental hormone secretion were investigated in ewes infected with C. psittaci and in saline-injected controls. The concentration of progesterone in peripheral plasma of infected sheep was significantly lower than in control sheep (P < 0.01). A gradual decline in plasma progesterone occurred in Chlamydia-infected sheep, beginning on day 125 of gestation, in comparison with the sharper decline commencing on day 139 of gestation in the control population. The release of oestradiol 17p, which was greatest on the day of parturition in control sheep, was significantly (P < 0.02) increased on the day before parturition in Chlamydia-infected sheep. The concentrations of prostaglandin E2 in amniotic and allantoic fluids were low during late pregnancy in 12 control sheep, but were significantly raised (P < 0.05) in four out of 12 samples obtained from Chlamydia-infected sheep over the same period. The changes in progesterone and prostaglandin E2 were temporally related to the morphological and histochemical changes characteristic of trophoblast infection. These findings suggest that C. psittaci infection may precipitate premature labour by altering placental steroid and prostaglandin release.
The placenta is the primary site of infection of Chlamydia psittaci and is also intimately involved in the control of parturition. Changes in the pattern of placental hormone secretion were investigated in ewes infected with C. psittaci and in saline-injected controls. The concentration of progesterone in peripheral plasma of infected sheep was significantly lower than in control sheep (P < 0.01). A gradual decline in plasma progesterone occurred in Chlamydia-infected sheep, beginning on day 125 of gestation, in comparison with the sharper decline commencing on day 139 of gestation in the control population. The release of oestradiol 17p, which was greatest on the day of parturition in control sheep, was significantly (P < 0.02) increased on the day before parturition in Chlamydia-infected sheep. The concentrations of prostaglandin E2 in amniotic and allantoic fluids were low during late pregnancy in 12 control sheep, but were significantly raised (P < 0.05) in four out of 12 samples obtained from Chlamydia-infected sheep over the same period. The changes in progesterone and prostaglandin E2 were temporally related to the morphological and histochemical changes characteristic of trophoblast infection. These findings suggest that C. psittaci infection may precipitate premature labour by altering placental steroid and prostaglandin release.
I N T R O D U C T I O N
Premature labour and abortion are major complications associated with Chlamydia psittaci infection of sheep (Studdert & McKercher, 1968; Novilla & Jensen, 1970) . Ovine abortion strains of C. psittaci have been demonstrated to infect women and are associated with abortion in these subjects (Roberts et al., 1967; Beer et al., 1982; Johnson et al., 1985) . In both sheep and humans, the perinatal complications caused by C. psittaci appear to be more severe than those associated with Chlamydia trachomatis, but the pathophysiology of both infections is similar with respect to the site and timing of infectivity and the effect of initiating premature labour (Sweet et al., 1987; Studdert, 1968) . The widespread distribution of chlamydial infection in sheep has been known for many years (McEwen et al., 1951 ; Studdert & McKercher, 1968) . However, recent applications of monoclonal antibodies and gene probe techniques have indicated a much wider distribution of chlamydial infection than had been previously suspected in the human population (Sweet et al., 1987) .
The endocrinology of infectious abortion has been the subject of intermittent attention (Smith & Hughes, 1974; Roberts et al., 1975; Minkoff, 1983; Lamont et al., 1985; Helm et al., 1987) .
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However, there has been little investigation of the effects of chlamydiae on the factors which play a role in controlling parturition (Martel et al., 1983; Rank et al., 1982; Fredriksson et al., 1988) . This is surprising, since pathological studies indicate that the infectivity of chlamydiae is closely related to the stage of pregnancy, and disorders in the initiation of parturition result from this infection.
The primary focus of chlamydial infection during pregnancy is the placenta. Three placental products are important in the control of parturition, viz. progesterone, oestradiol 17p and prostaglandin E2 (PGE2). Progesterone is important in the maintenance of pregnancy (Bedford et al., 1972; Taylor et al., 1982) , and progesterone synthesis during late pregnancy in both sheep and women occurs in the placenta (Linzell & Heap, 1968) . The placenta is also a major source of oestrogens in these species. The secretion and distribution of oestradiol 17p during gestation, and its effect on prostaglandin synthesis, have been characterized (Allen, 1975; Liggins et al., 1972) . Plasma progesterone and oestradiol 17p concentrations are indicators of the placental production and secretion of these steroids. The concentrations of oestradiol17p in the amniotic fluid and the utero-ovarian vein reflect the intrauterine production and diffusion of oestradiol Changes in the concentrations of oestradiol 17p and progesterone influence the release of PGE2 at parturition (Thorburn & Challis, 1979; Taylor et al., 1982; Olson et al., 1984) . The primary site of placental infection of C. psittaci is the chorionic membrane, which is also a major site of placental PGE2 synthesis. PGE2 is also released in significant quantities by leucocytes, particularly by inflammatory macrophages (Lewis, 1983) . The prostaglandins exert a range of effects within the uterus at parturition. Prostaglandins act on the myometrium, where they stimulate and co-ordinate myometrial contraction (Wickland et al., 1984) . In the cervix, prostaglandins induce ultrastructural changes resulting in an increase in cervical patency (Keirse et al., 1983) . Stimulation of the chorionic membrane causes release of arachidonic acid and prostaglandin E2 from the foetal membranes (Grieves & Liggins, 1976) . A role for prostaglandin E2 in initiating labour has been proposed (Bleasdale & Johnston, 1984) . The secretion of prostaglandin E2 and its metabolites increases during late pregnancy, and prostaglandin E2 is synthesized in greater quantities than prostaglandin FZa during early labour (Dray & Frydman, 1976) . The intrauterine concentrations of PGE2 indicate the locally active concentrations of this metabolically labile compound close to its site of action.
In this study, the relationship between the timing of changes in placental hormone metabolism and morphological and histochemical changes in the placenta during chlamydial infection was analysed in order to establish the sequence of pathophysiological events associated with premature labour.
17p.

M E T H O D S
Experimental infection of sheep. Twenty-two Scottish Blackface ewes were infected by subcutaneous inoculation with between 0.45 x lo6 and 1.6 x lo6 egg LDso (ELDSO) of ovine abortion strain S26/3 of C. psittaci between days 90 and 115 of gestation. Twenty-three pregnant ewes were used as controls. The number of foetuses was determined in all animals between days 60 and 80 of gestation using ultrasonography, and at birth. These experiments were part of a study of the pathogenesis of C. psittaci infection during pregnancy, as this is a serious cause of mortality in lambs and morbidity (infectious abortion) in pregnant sheep. In addition, Chlamydia infection has been demonstrated to be a cause of abortion in pregnant women in contact with sheep. The study was reviewed by the Ethics Committee of the Institution where the experiments were conducted before commencement.
Peripheralplasma samples f o r progesterone assays. Six ewes were infected on day 90 of gestation by subcutaneous injection with 5 x lo5 ELD,, of C. psittaci strain S26/3, and six control ewes were injected with sterile saline. The mean duration of gestation SE in control sheep was 144.7 f 1.08 d (n = 6), range 144-149 d, and in C. psittaciinfected sheep, 137 _+ 1.6 d (n = 6), range 132-142 d. Only sheep with single lambs were used, as twin pregnancies are associated with higher progesterone levels, which are not directly proportional to the number of lambs (Bedford et al., 1972; H. A. Leaver, unpublished observations) . Blood was withdrawn at 3 d intervals from the jugular vein of infected and control sheep up to day 110 of gestation and at 2 d intervals after day 110, and placed into tubes containing 2 IU preservative-free heparin ml-(Evans Medical). Plasma was prepared by centrifugation of the heparinized sample at 2000g for 10 min. All plasma samples were stored at -40 "C.
Progesterone concentrations were expressed as the means f SE of results from samples of plasma taken from three to six individual control or infected sheep on the same day of gestation.
Progesterone radio-immunoassay. Peripheral plasma progesterone was extracted using ethyl acetate (efficiency 71 f 3%). Progesterone was determined by a radio-immunoassay using the antiserum and technique of Scaramuzzi et al. (1974) , and [ 1,2,6,7,16,1 7-3H]progesterone radiotracer (Amersham, batch no. 10/H/4723). Antibody-bound progesterone was precipitated using dextran charcoal. The precision of progesterone determination was 10.2% for within-assay duplication (inter-assay coefficient of variation), and 9.6% for betweenassay replication (intra-assay coefficient of variation), for two plasma samples analysed six times within the same assay (n = 6), and two plasma samples analysed in six different assays (n = 6), respectively (Hunter, 1978) .
Peripheral plasma samples.for oestradioI17p assays. Oestradiol 17p was analysed in peripheral plasma samples collected for progesterone analysis (see above), and in peripheral plasma samples from a second group of animals, consisting of four ewes infected on day 113-1 15 of gestation by subcutaneous injection with 0.5 x lo6 ELD,, of C. psittacistrain S26/3, and five control ewes injected with sterile saline. This second group were catheterized 2 d after injection, on day 1 15-1 17 of gestation, for intrauterine sampling (see below). The mean durations of gestation a SE in this second group were 143.8 1.1 d (n = 5), range 141-147 d, in control sheep and 139.8 +_ 1.1 d (n = 4), range 137-141 d, in C. psittaci-infected sheep. Two of the control ewes had twins, and three had single lambs. All seven lambs survived. Two of the infected ewes bore twins, and two bore single lambs. Two out of six lambs of the C. psittaci-infected sheep were born dead : one of twin lambs was dead on delivery, and another, single lamb, died of asphyxia during delivery. In group two, blood was withdrawn from the jugular vein at 24 h intervals during the last 3 d of gestation, and placed into tubes containing 2 IU preservative-free heparin ml-' . Plasma was prepared by centrifugation (see above) and stored at -40 "C. Oestradiol 17p concentrations were expressed as pg ml-1 f SE in the plasma of control or infected sheep, sampled on separate days before parturition.
Utero-ovarian venous plasma, amniotic fluid and allantoic fluid samples from catheterized animals for oestradiol I7p assays. The intrauterine distribution of oestradiol 17p during chlamydia1 infection was analysed in the six control sheep injected with saline, and in the six sheep infected with 5 x lo5 ELDSO of C. psittacistrain S26/3 on day 113-1 15 of gestation, whose peripheral plasma oestradiol 17p was determined. This third group consisted of the sheep used for peripheral plasma oestradiol (see above), plus two additional infected sheep and one additional control sheep. The mean durations of gestation were 144.5 f 1.1 d (n = 6), range 141-148 d, in the control group, and 141.3 2 1.8 d (n = 6), range 137-141 d, in the infected group. In the control group, three of the ewes had twins and three had single lambs, and in the infected group, four of the ewes bore twins, and two bore single lambs. In the C. psittaci-infected group, two out of ten lambs were born dead: one of twin lambs was dead on delivery, and another, single lamb, died of asphyxia during delivery. In the control group. all nine lambs survived.
Ewes were implanted with indwelling catheters into the amniotic end allantoic cavities and into the uteroovarian vein on day 115-117 of gestation (Mellor, 1980) . Amniotic and allantoic sacs of each foetus were catheterized using Foley two-way balloon catheters (size 12 Ch, with 30-40 ml balloon; Eschmann, Sussex, UK). Small samples (0.5-2 ml) of amniotic and allantoic fluids were withdrawn using minimal suction at 24 h intervals from day 137 of gestation in control sheep and from day 133 of gestation in infected sheep. Sterility within each two-way tap was maintained by twice-daily flushing with thiomersal solution, consisting of thiomersal (BDH ; 0.1 % in ethanol)/acetone/ethanol (1 :500:500, by vol.). Amniotic and allantoic fluids were placed immediately into 10 ml of 'analytical-reagent'-grade methanol, and stored at -40 "C.
A utero-ovarian vein was also catheterized using 1-4 mm external diameter vinyl tubing (Portex Ltd). A two-way h e r stopcock was attached to each catheter. Vascular catheters were sampled daily and flushed with a heparin saline solution (80 IU preservative-free heparin ml-I) twice daily. Blood was placed into tubes containing 2 IU preservative-free heparin ml-1 ; plasma was prepared by centrifugation (see above), and stored at -40 "C.
Oestradiol 17p radio-immunoassay. Oestradiol 17p radio-immunoassay was carried out on samples taken from amniotic fluid, allantoic fluid, the utero-ovarian vein, and peripheral plasma, using a kit (Steranti Research ; batch no. S703). The addition of up to 50 p1 of fluids did not significantly change the binding curve of the anti-oestradiol serum, unless methanol was present. The aqueous-methanol amniotic and allantoic fluid samples were taken to dryness, and resuspended in 50 pl standard human serum containing < 0.01 pg oestradiol ml-'. The anti-oestradiol serum was raised in rabbits, and the secondary precipitating goat anti-rabbit IgG was coupled to a solid phase. The accuracy of the assays was controlled by using human serum with three known oestradiol concentrations, viz.
27.7 & 3.68, 60.2 f 6.60 and 176 a 13.1 pg ml-I. The sensitivity of the assay was 3.1 pg oestradiol ml-I at 2.5 standard deviations from the mean, and the inter-assay and intra-assay coefficients of variation were 11.4% and 6.83%, respectively (n = 6).
Amniotic and allantoicfluid samples for PGE, assays. A fourth group of animals was used in these experiments. Twelve ewes were infected on day 90 of gestation by subcutaneous hjection with 0.45 x lo6 ELD,, of C. psittaci strain S26/3; 12 control ewes were injected with saline. Four ewes (two infected animals and two controls) were killed on each of the following days of gestation: 97,103, 109, 115, 120 and 125. Amniotic fluid, allantoic fluid, and placental tissues were removed at necropsy. Amniotic and allantoic fluids were withdrawn, using a syringe and
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gauge 16 needle, during aseptic delivery of foetuses 5 min (range 3-8 min) after killing of the ewes. Care was taken during sampling to withdraw fluid as far as possible from the site of the puncture, as PGE, may be released during rupture of foetal membranes, or from blood or endothelial cells (Leaver et al., 1988 ). Blood-stained or meconiumstained samples were discarded (Leaver et al., 1988) . Three allantoic and two amniotic samples from the control group, and one allantoic and two amniotic samples from the infected group, were rejected on this basis. All samples (3-10 ml) were placed immediately in methanol (10 ml), and stored at -40°C prior to PGE2 radioimmunoassay. In both control and C. psittaci-infected ewes, five animals were carrying single lambs, and seven had twins. The local PGE, concentrations in amniotic and allantoic fluids of individual foetuses were analysed. The PGEt concentrations of individual foetal sacs were expressed as ng per ml of amniotic fluid or allantoic fluid on day 97-125 of gestation.
Prostaglandin E2 radio-immunoassuy. Prostaglandin E2 radio-immunoassay was carried out on samples of amniotic and allantoic fluids, either taken to dryness and resuspended in buffer, or extracted using ethyl acetate. There was no significant difference in the PGE2 concentration in ethyl acetate-extracted and in methanol-treated samples, after correcting for the efficiency of extraction. Addition of amniotic or allantoic fluid to PGE2 standards did not influence the binding curve of the anti-PGE, antiserum. Radio-immunoassay of PGE, was carried out using anti-PGE, antiserum (Institut Pasteur, Paris; batch no. D7), and [5,6,8,1 1,12,14,15(n) -3H] PGE, radiotracer (Amersham; batch no. 60) under previously described conditions (Leaver et al., 1987) . Antiserum was precipitated using donkey anti-rabbit IgG donated by the Scottish Antibody Production Unit, Carluke, Lanarkshire, UK. The precision of PGE, determination was 12.6% for within-assay duplication, and 9.6% for between-assay replication (n = 6).
Pathology ofplacentae. Placentae were removed from 12 infected and 12 control ewes (fourth group of animals used for PGE, assays). Two infected and two control sheep were killed on each of the following days of gestation: 97, 103, 109, 115, 120, 125. Six cotyledons from each uterine horn bearing a foetus were examined in paraffin section, stained by haematoxylin and eosin. C. psittaci inclusions were identified using an immunoperoxidase method (Finlayson et al., 1985) .
Statistics. Results were expressed as mean f standard error (SE) of the mean for n determinations. The normality of distribution of each group being tested was analysed using the standard score ( z test), and the statistical significance of differences between paired and unpaired data was analysed using the paired and unpaired Student's t-tests, respectively (Moroney, 195 1) . The unpaired t-test incorporated the Behrens Fisher statistic and, therefore, did not assume that the variances of the population groups being compared were the same. Control (n = 6) plasma Infected (n = 6) Control (n = 6) * Indicates significant differences between control and infected groups ( P < 0-02), using the Student's unpaired t The concentrations of oestradiol 17p in sheep infected subcutaneously with C. psittaci (strain S26/3, 5 X lo5 t-test.
ELD,,), and of control ewes injected with sterile saline.
was significantiy (P < 0.05) earlier in the infected group. The profiles of progesterone release in the two populations showed the following differences. There was a greater variation in the concentration of plasma progesterone in infected animals. The mean plasma progesterone concentration in infected animals, compared on eight days between days 100 and 130 of gestation, was 80 & 5.3% of the mean plasma progesterone concentration in control animals. The concentration of progesterone in the plasma of control sheep dropped sharply during the 8 d before parturition, while that of infected sheep showed a more gradual decline, commencing 13 d before parturition, on day 125 of gestation. The difference between the mean progesterone concentrations, paired between day 100 and day 144 of gestation and analysed using the paired Student's t-test, was highly significant (P<O.Ol, no. of paired concentrations = 22). The difference between the curves was significant well before delivery : when plasma progesterone levels from individual infected sheep were paired randomly with progesterone concentrations in controls on the same day of gestation, and were compared between days 125 to 135 of gestation, using the paired t-test, a significant difference was observed (P<O.O5, no. of paired concentrations = 9). The progesterone concentrations in infected and control sheep were also analysed in relation to the day of parturition, using the paired t-test for samples collected between 0 and 8 d before parturition, and between 9 and 20 d before parturition. There was a significant (P < 0.05) difference in plasma progesterone concentrations between 16 paired samples from infected and control sheep in the earlier (day -9 to -20) period. However, there was no significant difference in the plasma progesterone concentration of 16 paired samples from infected and control sheep during the period of progesterone decline immediately before parturition (day -8 to 0).
Oestradiol 17p in C. psittaci-infected and control sheep The oestradiol 17p concentrations in the peripheral plasma of the sheep whose progesterone secretion is shown in Fig. 1 were assayed at 48 h intervals. In the C. psittaci-infected group, a pre-partum increase in plasma oestradiol 17p was detected in the one sheep sampled at 24 h before parturition (24 pg ml-l, compared with 9-2 pg ml-l and 12-9 pg ml-1 in two control sheep). The five C. psittaci-infected sheep sampled on the day of parturition had a mean plasma oestradiol concentration of 7.2 4.8 pg ml-' , which was significantly (P < 0-05) lower than that of control sheep (45 Peripheral plasma oestradiol 17p was analysed daily in a second group of ewes, consisting of four infected and five control sheep during the 2 d prior to parturition ( Table 1) . The duration of gestation in the infected group (1 39-8 & 1.1 d, n = 4) was not significantly different from that of the control group (143.8 & 1.1 d, II = 5). Abnormalities in the timing of oestradiol 17p release 7.3 pg ml-l, n = 4). were observed in the sheep infected with C. psittaci compared with controls. The characteristic rise in plasma oestradiol 17p, which was observed on the day of parturition in control animals, was detected 24 h earlier in C. psittaci-infected sheep. In contrast with the control group, the mean peripheral plasma oestradiol 17p concentration in the C. psittaci-infected group 24 h before parturition was higher than the mean concentration of oestradiol 17p on the day of parturition.
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As uterine prostaglandin release is controlled by oestradiol 17p (Liggins et al., 1972; Olson et al., 1984) , the effect of chlamydial infection on the concentration of oestradiol 17p within the uterus of these sheep was analysed by cannulation of the utero-ovarian vein and amniotic sacs. The oestradiol 17p concentrations in the utero-ovarian plasma and amniotic fluid were determined (Table 1) . The oestradiol 17p concentrations in utero-ovarian venous plasma of control sheep were similar to previously reported values (Bedford et al., 1972) . There was no significant difference in the oestradiol 17p concentrations released into the utero-ovarian vein by infected, compared with control uteri. However, significantly higher local intrauterine concentrations of oestradiol 17p were observed in the amniotic fluid of C . psittaci-infected animals compared to controls (Table l), indicating that chlamydial infection may have compromised local intrauterine diffusion barriers.
Intrauterine prostaglandin E2 in C. psittaci-infected and control sheep The concentrations of prostaglandin E2 in the amniotic fluid and allantoic fluid of 24 ewes, killed between day 97 and day 125 of gestation, were determined, in order to investigate whether premature release of prostaglandins occurred during late gestation (see Fig. 2 ). The concentrations of prostaglandin E2 in amniotic and allantoic fluids were low (0.89 & 0.12 ng ml-I , n = 12), between days 97 and 125 in the 12 control sheep, but were significantly raised in four out of 12 samples obtained from C. psittaci-infected sheep over the same period (6.46 & 1-49 ng ml-l, P<0.05). The PGE2 concentrations in the amniotic and allantoic fluids of the same animals showed a highly significant correlation (P< 0.01) in the infected group (n = 12), but not in the control sheep (n = 12). The distribution of intrauterine PGE2 concentrations was wider in infected sheep than the distribution of PGE2 in the corresponding control population (Fig. 2) .
Placental pathology of chlamydial infection
The histopathology of placentae during chlamydial infection was investigated, in order to study the histological distribution of C. psittaci inclusions, the associated necrosis and the extent of leucocyte infiltration into the placenta of the 24 sheep used for PGE2 determinations (see above). Placental lesions consistent with those seen in cases of ovine chlamydial abortion (Stamp etal., 1950; Studdert, 1968; Novilla & Jensen, 1970) were observed in the cotyledons of all animals in the infected group killed on days 125 and 120 of gestation and in one of the two infected animals examined on day 115 of gestation. The placental cotyledons of these sheep showed foci of infection, which consisted of C. psittaci inclusions in the cytoplasm of trophoblast cells, identified by immunoperoxidase staining, associated with cellular necrosis and phagocyte infiltration. The severity of the lesions increased during the period (days 115-125 of gestation) when infection was detected. No lesions were detected in the placentae from infected ewes killed between days 97 and 110 of gestation or in any of the placentae of control sheep examined on days 97-125 of gestation.
DISCUSSION
A characteristic feature of infection with both C. psittaci and C. trachomatis during pregnancy is a period of latency, followed by the onset of infection of the foetal membranes and placenta during the last quarter of gestation (Stamp et al., 1950; Studdert, 1968; Novilla & Jensen, 1970; Johnson et al., 1985; Aitken, 1986; Sweet et a/., 1987) . The severity of infection and the perinatal mortality associated with C. psittaci is greater than for C. trachomatis in both women and sheep (Sweet et al., 1987; Studdert, 1968) . However, both chlamydial species are associated with the initiation of premature labour.
The chorionic membrane of the placenta is the primary focus of intrauterine C. psittaci infection, which then spreads to the caruncular regions of the placenta (McEwen et al., 1951 ; Studdert, 1968) . We observed a disruption of placental steroidogenesis, and a stimulation of foetal membrane prostaglandin synthesis during the early stages of chlamydial infiltration into the uterus.
In addition to evidence of changes in steroid hormone and prostaglandin synthesis by C. psittaci-infected tissues, we detected changes in the intrauterine distribution of oestradiol 17p and PGE2. Similar concentrations of oestradiol 17p and PGE2 were detected in the amniotic and allantoic fluid of infected, but not of control sheep, and this may reflect changes in foetal membrane integrity during chlamydial infection.
The pathogenesis which we describe may be relevant to other mammalian species, because the placenta and foetal membranes are major sources of steroid hormones and prostaglandins in most species, including humans, during late pregnancy. There are considerable inter-species differences in the pattern of hormone secretion, and in the relative importance of the stimuli which initiate labour (Allen, 1975) . However, in all mammalian species, pregnancy is dependent on maintained progesterone secretion, and oestradiol and prostaglandins stimulate uterine responses at the time of parturition (Thorburn & Challis, 1979; Bedford etal., 1972) . Premature progesterone withdrawal can initiate labour and increase oestradiol synthesis in the sheep . The abortifacient agent Actinobacillus seminis has been reported to cause a decline in plasma progesterone in pregnant ewes (Smith & Hughes, 1974) , although this occurred earlier in pregnancy than the inhibition which we observed in Chlamydia-infected
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sheep (Fig. 1) . Premature increases in oestradiol 17p and prostaglandin F,, synthesis have been observed during infectious abortion due to intrauterine surgery (Bedford et al., 1972; Silver et ai., 1986) or endotoxin infusion (Roberts et ai., 1975) respectively. There has been a recent report of decreased plasma progesterone and oestradiol 1 7p concentrations and elevated peripheral PGF2(, metabolite concentrations in four sheep infected with C. psittaci (Fredriksson et al., 1988) . There has only been one report on PGE,, which is thought to play a role in the initiation of labour (Bleasdale & Johnston, 1984) in infectious abortion (Romero et al., 1988) . Our report is the first description of the effect of C. psittaci infection on the intrauterine distribution of oestradiol 17p and prostaglandin E, during pregnancy.
The effect of the hormonal environment on chlamydial infectivity during pregnancy has recently been investigated in vivo and in vitro. It was found that oestradiol 17p enhanced the growth of C. trachomatis in a guinea-pig model (Rank et al., 1982) , and in cultured human lymphoma cells (Bose & Goswami, 1986; Sugarman & Agbor, 1986) . The early increases in plasma oestradiol 17p concentrations, and the high intrauterine concentrations of this steroid which we detected, may induce the metabolic and vascular changes which enhance chlamydial growth at a specific stage of late gestation.
In conclusion, experimental infection of ewes with C. psittaci was associated with changes in placental steroid and prostaglandin synthesis. It is likely that the premature decline in progesterone, and the premature rise in oestradiol 17p and prostaglandin E2 concentrations which we report, contribute to the initiation of premature labour in C . psittaci-infected sheep.
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